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AHHOTANUA

padouyeii nporpaMMbl y4eOHOM TUCHMILUIHHBI (MOTYJIA)

CucreMbl HCKYCCTBEHHOI'0 MHTEJLTIEKTA

Hanpagsaenue noarorosku 6akanaspuara 36.03.02 3oorexHus

1. [lesiu OCBOEHHUSA AU CHUNIUHBI

Lenbro n3yueHus: AUCIUIITUHBI «CHUCTEMBI HCKYCCTBEHHOTO MHTEIUICKTa SBISETCS (OPMUPOBAHUE
KOMIICTEHIIMH B 00J1aCTH MPUMEHEHUS HHTEIUICKTYAIbHBIX HH)OPMAITMOHHBIX CUCTEM ISl PEIICHUS
npoeCCHOHATBHBIX 33/au.
3a1auu TUCIUILIHBL:
— O3HAaKOMHUTH C COBPEMEHHBIMHU OOJIACTSIMH HCCIIEOBAHUS 10 MCKYCCTBEHHOMY HHTEIUIEKTY U
cepamu IPUIIOKEHHSI SKCIIEPTHBIX CUCTEM;
— MO3HAKOMHUTH C KOHIICTIIIUSIMH, COCTABIISIONIMMU OCHOBY COBPEMEHHBIX CHCTEM UCKYCCTBEHHOTO
WHTEIUICKTA;
— U3JI0KHUTh TEXHUYECKUE MTOCTAHOBKM OCHOBHBIX 3aJ[au, PEIIaeMbIX CUCTEMaMU HCKYCCTBEHHOTO
WHTEIUICKTA;
— TIO3HAKOMHUTh C OCOOCHHOCTSMH NPAKTUYECKOTO HCIIOJIB30BAaHUS  HMHTEIUICKTYAIbHBIX
MH(POPMAIIMOHHBIX CHCTEM B 00J1acTH HHPOPMAITMOHHOM 0€30MacHOCTH.

2. Mecto nucunnyimibl B crpykrype OIIOII 6akanaBpuara
[{uk1, K KOTOPOMY OTHOCHTCS TUCIIMILIIHHA!
77777 «CHCTEMBI UICKYCCTBEHHOTO MHTEIUIEKTa

Pe3y.]'IbTaTLI OCBOCHHUSA JTHCHUIIINHBI (MO}Iy.]'[ﬂ) «CucreMbl HCKYCCTBEHHOI0 MHTEJLJIEKTA)

Kon HaumenoBaHue Kon, HauMeHOBaHUE UHIMKATOPA J0CTUKEHHU S

npogeccuoHANbHOM npogeccnoHAIbHO Nnpo¢eccCHOHAIBbHON KOMIIeTEHUNHU

KOMIIETEHIIUH KOMIIETEHIIUH
Crioco0€eH UCII0Ib30BaTh 3HAHNUE IIK- 1.1. T[Torumaer 3HaTh. MeToan!
OCHOBHBIX METOI0OB TIPUHIMIIBI IOCTPOCHUS U pa3pa60T1<14

HK-l HUCKYCCTBCHHOI'O UHTCJIJICKTA B OCHOBHbI€ ME€TOAbI CUCTEM OpHUI'MHAJIbHBIX

HOCJ‘IG,L‘[yIOH.[ef?I HCKYCCTBECHHOTO AJITOPUTMOB U
TPOECCHOHANBHOIM HHTEIUIEKTa U IPUMEHSET HPOTrPaMMHBIX PEIICHUN
JCATCIBbHOCTHU B KQUECTBEC X JUIg pelICHUS 3a71a4 C UCIIOJIb30BAHUEM
HAY4YHBIX COTPYAHUKOB, npodeccuoHaTLHOM COBPEMEHHBIX
npenojaaBaTesei NESITENBHOCTH; TEXHOJIOTUH

00pa30BaTEIBHBIX OPTaHU3AIIHA

BBICIIIETO 0Opa30BaHUs,

OK- 1.2. Hccnenyer YMeTh: cTaBUTH 3a7a4yu
WH)XEHEPOB, TCXHOJIOTOB.

HanpaBJICHUA " aJarnTupoBaTb METObL
MNPUMCHCHUSA CHUCTEM n AJITOPUTMBbI
HUCKYCCTBCHHOT'O MalrHHOTO O6y‘leHI/IH

HHTCIIIICKTA
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K- 1. 3. Bribupaer Baaners: noctaHoBKOH
KOMILICKCBI METO10B U 3aJa4 110 aganTalnuy ujin
HHCTPYMEHTAJIBLHBIX COBEPIICHCTBOBAHUIO
CPE/ICTB HCKYCCTBEHHOTO METOJIOB U AIITOPUTMOB
WHTEJUICKTA JJIs1 PEIICHUS AU pEUICHUS KOMILICKCa
npodecCHOHATBHBIX 3a/1a4y | 33184 IPEMETHOM
B 3aBHCUMOCTHU OT obmacti
0Cc0oOEHHOCTEH peAMETHON
obmacTu.
4. | CTpyKTypa U cofiepKaHNe TUCIUTLTHHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOIYJIS)
Bun yuedHoii paGoTsi Bcero IMopsinkoBbIii HOMeP
cemecTpa

OO0mas TpyI0eMKOCTh JIUCITUILIMHBI BCETo (B 3.€.), B 2 3.e. 5

TOM YHUCIIE:

Kypcosoii mpoekt (padora) HE TIPEIyCMOTPEHO

AyIUTOpHBIE 3aHSATHS BCETO 54 54

(B akaz. yacax), B TOM UYHCJIE:

Jlexuun 18 18

[IpakTHaeckne 3aHATHS, CEMUHAPHI 18 18

JlaboparopHsie paboTHI 18 18

CamocTosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 18 18

qHCIe:

KCP

3auer * *

OO0mas TpyI0eMKOCTh TUCITUTLINHBI 72 72

4.2. ConepxaHue TMCHUILINHBI

«BBenenue B I/ICKyCCTBeHHblﬁ HHTEC/UVICKT U OCHOBHBIC ME€TOAbI MAIIIMHHOTO Oﬁy‘leﬂl/lﬂ

1
AJ1s1 padoThl ¢ TAOJTUYHBIMHU JAHHBIMID)
Jlekuun
1.1-15 [OnmuoHampHO: MaTEMATHYSCKUN JTUKOE3 MO AJIEMEHTAaM MaTEMaTHYECKON CTaTUCTHKH,

JMHENHOMN anredppl 1 MaTEMaTUYECKOTO aHaIu3a. |

OcCHOBHBIE 331a4 CUCTEM UCKYCCTBEHHOr0 MHTEIeKkTa. Knaccugukarus,
KJIacTepu3alus, perpeccus. TUIbI MAIIMHHOTO OOYYEHUS: C yUUTEeIeM, 0€3 yuuTes, ¢
YaCTUYHBIM IIPUBJICUEHUEM YUUTENS, 00yUYEeHUE C OJKPETIICHUEM.

Knaccuduxanus Ha npumMepe anroputMa K-ommxaiimmx coceneit (KNN) [OmniponansHo:
BricTperil monck Ommkaimmx cocezieil.|. MeTpuku OleHKH Kiiaccu(UKAIMK: TOTHOTA,
touHocth, FI, ROC, AUC. Banunanuonnas u TectoBast Beioopka. Kpocc-pamumarusi.
Pabora ¢ kaTeropuaJbHBIMUA IPU3HAKAMHU.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 - xoadduruenT nerepMuHariym.
Jlunelinas perpeccus, moJMHOMUanbHas perpeccus. IlepeoOyuenue u perymnspusarus,
rpebueBas perpeccusi, LASSO, ElasticNet.

Jlunelinble Moaenu i kinaccudukanuu. [lepuenTpoH, JorucTuueckas perpeccus,
MOJTHOCBSI3HbIE HEMPOHHBIE CETH, CTOXaCTUYECKUH IpaIueHTHBIN CITyCK U 00paTHOE
pacrpocTpaHeHue rpajneHTa. Perynspusanys TMHEHHbIX MoJeNel KacCu(pUKaIMUY.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHast KJacTePH3AIIHs.
MeTpuKH OLEHKH KIIACTEPU3ALINH.

ANTOpUTMBI, OCHOBaHHbIE HA TPUMEHEHUH pellaloluX AepeBbeB. Kpurepuu pazaenenus
y3J1a: ”HPOPMALIMOHHBIM BBIMTPHINI, KpuTepuil JLkuan. AHcamMOIM peraromux 1epeBbeB:
CITy4alHBIH Jiec, TpaIueHTHBIN OYCTHHT.

Metox onopHbIx BeKTopoB. Ipsimast u oOpartHas 3a1a4a. OnpeaeneHne OnopHbIX
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BEKTOPOB. S I€pHbIN TPIOK.

HausHerii OaiiecoBckuit kimaccudukatop. MeTo bl OIICHKH paclpeIeICH sl TIPU3HAKOB.
EM-ajiroput™ Ha npuMepe CMECH rayCCHaH.

MeTozpl Oe3rpaMeHTHON ONTUMH3AIIMU: ClTydaiiHbii mouck, hillclimb, omkur,
T€HETUYECKUN aJITOPUTM.

JlaboparopHbie padoThl

JIP1.1

MeTtoapl paboTsl ¢ Tabnuiamu B Python. Arperarus u Busyanuzarus
naHHbIX. [IpoBeeHre NEPBUYHOIO aHAM3a JIAHHBIX.

JIP1.2

CIIOJIb30BAaHUE U CPAaBHEHUE allITOPUTMOB Kiaccupukanuu: kNN,
pelarme 1epeBbes U UX aHCaMOJIH, JJOTHCTUYECKasl PerpecCHsl.

JIP1.3

Hcnonp30BaHue U OLIEHKa alITOPUTMOB perpeccur. [Tonoop onTuManbHbIX
apaMeTPOB PErpeccuu

JIP1.4

OHTI/IMI/IBaHI/IOHHHe 3aJla4y U UX pCIICHUA. HOI[60p TruneprapaMmeTpoB ajlropurma €
IIOMOIIBIO METOJ0B OIITUMHU3AIIUHU.

IIpakTuka

I1P1.1

ITporpaMMHO-aIrOPUTMHYECKOE OCBOCHUE MaTepHasa

CamocrosiTesibHas padora

CP1.1

[TpopaboTka yueOHOro MaTepuaa JICKIUi

CP1.2

[ToaroroBka k 1a0OPaTOPHBEIM paboTaM

CP1.3

IToaroroBka k py'6e)KHOMy KOHTPOJIO

CP14

Jpyrue Bupl caMoCTOSTENBHON pabOThI

Jleknun

2.1-
2.3

Heiiponnsie cetn. yHKIMM OIIMOKK HEHPOHHBIX ceTell 1 00yueHue ¢

MOMOIIbI0 OOPaTHOTO pacpocTpaHeHus rpaauenTa. [lonsarue 631ya 1 30X U.

PaboTta ¢ n300pakeHUsAMH C MOMOIIBIO HEHPOHHBIX ceTell. CBepTOUYHbIE HEHPOHHBIE CETH.
Onepanun cBepToK, max-pooling. IlonymspHbIe apXUTEKTYPhl CBEPTOYHBIX HEHPOHHBIX
cereil: AlexNet, VGG, Inception

(GooglLeNet), ResNet. Tpauncheproe oOyueHue.

O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM S3bIKOM C TIOMOIIBI0 HEMPOHHBIX CETEH.
BexTopHsbie npencraBnenus st Tekcra: word2vec, skipgram,

CBOW, fasttext. Pexyppentnsie Heiiponnsie cetn, LSTM, GRU.

Tpanchopmepsr, BERT, GPT.

JlabopaTopHbie paboThl

JIP2.1

Knaccugukanus n3obpaxenuit 1 TpaHcepHoe o0yUdeHue.

JIP2.2

PaboTa ¢ TexcTaMu U UX BCKTOPHBIMU MPCACTABICHUAMU TCKCTOB.

IpakTuka

1P
2.1

HpOI‘paMMHO-aJII‘OpI/ITMI/I‘-ICCKOC OCBOCHHC MaTCpualia

CamocrosiTeibHas padora

CP2.1

[TpopaboTka yuyebHOrO MaTepuana JeKIui

CP2.2

[ToaroToBka K 1a00paTOpHBIM paboTaM

CP2.3

[TonroroBka K pyOe;KHOMY KOHTPOJIIO

CP2.4

Jlpyrue Bubpl caMOCTOSITENIbHON pabOThI

«O0y4eHue C MOAKPEIIEHUEM»

Jleknuun

3.1-
3.2

IToHATHs areHTa, Cpenbl, COCTOSIHUSA, JEUCTBUN U Harpaabl. DyHKIMA
neHHoctu cocrosHus (Valuefunction) u ¢ynkius kagecta neiicteus (Qfuntion).
OnTuMu3aIus CTPATErHy C MOMOIIBI0O MAaKCUMU3AIMK (DYHKIMKA IIEHHOCTH M KauecTBa. Q-
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obOydeHwue.
I'ny6okoe obyuenue ¢ noakpemicaueM. Deep Q-Networks, Actor-critic.
Jns yposust sxeneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaboparopHbie padoThl

JIP3.1 | Ilpumenenue Q-Networks nist pemmeHust IpOCTHIX OKPYKEHUMH.

IIpakTnka

mp [IporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepuasa
3.1

CamocrosiTesibHast padoTa

CP3.1 | [IpopaboTka yueOHOrO MaTepuana JeKIui

CP3.2 | [loxroroBka K 1a00paTOpHBIM paboTam

CP3.3 | [loaroroBka kK pyOeKHOMY KOHTPOJIIO

CP3.4 | JIpyrue Buabl CAaMOCTOSITEIBHOM PaOOTHI

O0pa3oBaTe/ibHbIe TEXHOJOTMH

B mporecce mnpernonaBaHus Monyisi HCHOJB3YIOTCS  CICIYIOLUIME METOIBI, CpEICTBA H

OOHOBJIIEMOE NP HEOOXOAUMOCTH IPOTrpaMMHOE obecrieueHre HHHOPMAIIMOHHBIX TEXHOIOTHIA:

— e-mail npenogaBarerns;

—  DJIEKTPOHHBIE Y4eOHO-METOJHUYCCKHE MaTepHaibl IS OOeCleueHHs CaMOCTOSATEIbHON paboThI
CTY/ICHTOB;

—  CIHCOK caiiToB B ceTu «MHTepHET» A/ MOMCKA HAyYHO-TEXHUYECKOW MH(OPMAILIUMH M0 pa3aeiiam
JUCLUIIINHEIL

—  MaKeThl PUKIIAJHBIX IPOrpamMM, Harpumep, pytorch.

6. | Mcmoab3yemble pecypchbl HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHO# ceTH «Internet»; uHopManuoHHbIE
TEXHOJIOTHH, IPOrPAMMHbIE CPEICTBA M HH(OPMAITMOHHO-CIIPABOYHbIE CUCTEMbI

[IpumepHBIii TepeueHb pecypcoB CETH «MHTEPHET», PEKOMEHIYEMbIX IPU OCBOSHUH MOJIYJIs
1 Open Machine Learning Course (https://mlcourse.ai)
2. Beenenwue B MammHHOE 00y4eHue ot «Bioinformaticinstitutey
(https://stepik.org/course/4852/promo )
3. Crenmanu3zanyst MammHHOE 00y4YeHNE W aHAIN3 JaHHBIX OT «MOCKOBCKUN (PU3UKO-TEXHUIECKUIA
unctutyT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma aist nposenenus copeBHoBanuii mo DataScience( https://www.kaggle.com )
JloCTyl BO3MOXKEH C JIF0OOr0 KOMITBIOTEPA, BKIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHrT'Y

7. | IlporpaMMHoOe oGecrieyeHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

Antusupycuoe I1O Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cucteMa “I'apant”

8. | ®opMBI TeKyLIEro KOHTPOJIs

KomnmokBruyMmsl, TecTsl, 1abopaTopHbIe paboTHl 1O pa3fiesiaM AUCIUTUINHBL

9. | ®opMa MPOME:KYTOHUHOT0 KOHTPOJISI



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/
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Pa3paborumk: crapmmii npenoxaBaresab kageapol «MCuT», Myp3adekosa M.U.



